per 



pflONATIOHAL AFPUCaTTON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



a 199? O0XSJ7) CB 



PIVtCO LOOTED BMJ 



■»Mwft> MACMQUE. Pt»S*. 
_ ■ {O&OBt KM Bedta) Rod. tOKtte. 

. stB no (tax heaikb. dwu. ub 



4 W. NASH 4 CO: tO-92 I 



BAUAHAT.AUA2.&A.IB.KVBX. 
ft Y. CA, CK CX CU (X D3. DX. Ea El R. CB. QK 

oivcm. cv, hu ox a. air. ke. sa kt. a. n. 

IX. IX UL LS. LT. LU. LV. MIK MOC KK, IM. MW. 

Mx.No.Kz.n.n;uxftata<asan.sK.a. 

Tl.TM.Tft.TT.UA.UaUS.U2.VX.YU.ro', A*IK> 

(oa <»«. «b. lb, mr. sn. a, uo. na euta 

F» CAM. At, BY. tO. IX KD, BU, TJ, T»Q, buna 

peat (at. ta ca CY. DS. M. cx n. F«. OB. at 
tB.rr.LUMCKurr.tEi oak pa <w. tu. a». 

CA O. CM. OA, CTH ML KB. KB, M. TO. TO 




naxte («x ad • cm* <* * Ma tw» ffccee dtnam 

cedejseimsst e-ta^M^O. 





WQ9BVS204 fCT/CBWOl»l 



Field of Invent Ian 

TUi invention concerns a closing dovlca and in particular 
relates to dosing devices for drug deli-very such as injectors 
and inhalers, and a mechanism for use in such devices. 

Bflcfrcpuati to fchn Invention 

In treatment Cor asthma and other respiratory problem, a 
patient nay cake Dedication into his lungs by inhaling either 
an aerosol mist or a cloud of fine particles from an inhaler. 
Conventional asthsa Inhalers fall into two categories: 'dry 
powder Inhalers' and * petered dose Inhalers' (KDI's). 

Breach operated KDI'S are known. For example OS patent 1565070 
describes an 'inhalation actuahle aerosol dispenser' and in 
addition wo 91/09232 and European patent 0147020 disclose 
further examples of breath operated KDI's. 

An kdi consists of a small canister containing sedi cation vitn 
a metering valve and a valve stem. The KDI delivers a oe tared 
dose to the patient when the valve stea is pressed. The 
fundamental problem in the design of breach operated KDI's is 
that a large force (of the order of 30 H) is required to 
depress the valve stea and actuate as KDI . aewver only a very 
small force Is aval labia froa the patient's breath. This 
problem is partly overcome in the prior arc by manually 
compressing a large spring to a ruffle lent force co actuate the 
device. The spring is compressed by the patient, either by a 
positive 'cocking* process or automatically when the patient 
opens chs mouthpiece cover. The spring is than released by a 
trigger operated by chs patient's breach. The operation of the 
trigger Is however difficult CO engineer reliably and cheaply 




since releasing a spring with a scored force of 3 OH using a low 
force from the patient's breath is a difficult technical 
challenge. 



HO 92/09323 describes a pneumatic system for holding tbe stored 
force. This requires a number of component • which oust be 
carefully manufactured to maintain a satisfactory vacuum seal 
during operation. European patent 01*7026 describes a 
mechanical trigger design which requires extremely tight 
manufacturing tolerances and which co same extent depends an 
consistent levels of friction for repeacable operation. 

The present invention seeks to provide an inhaler with a dose 
actuation mechanism which provides a very substantial 
amplification of Che force being available from a patient's 
breach, whilst not being vulnerable to changes in the 
coefficient of friction between moving parts. 

SwFpa.rr of the Invention 

According to che present invention, there is provided e dosing 
device comprising a dispensing means for dispensing a dose 
material, and a dose actuation mechanism, in which che dose 
actuation mechanism comprises a readily deflectable member, and 
■ series of at lease two movable elemencs which transmit and 
magnify co ven ant of che first element in the series to chs last 
element in the aeries by a ca s c ad e effect, wherein che 
deflectable rftr is movable by airflow, and its mov e me nt is 
transferred co che first element of che said series so as co 
actuate che dispensing means. 

Preferably che moveable elemencs are piwsccd and arranged 
sequentially co inter-commicate. movement of a first pivoted 
element by che deflectable member effecting o ov e -j e ac of at 
lease another pivoted element so as to actuate the dispensing 
means. 
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TIi* deflectable member la pre for Ably movable in response co 
inhalation by a patient.* Thus in use only inhalation .by the 
patient ie required to activate the dose actuation mechanism 
and thus cause the measured dose co be dispensed. 

The use of a cascade of moveable pivoted elements provides a 
form of amplification of the originating force created by Che 
intake of breath, and whilst any number of such elements may 
be eeployed in the cascade, in general two such eleoents are 
sufficient. 

As a preferred feature of the invention, this amplification nay 
be achieved by a first biasing means which communicatee with 
one moveable element so that aa movement la transferred between 
the moveable eleoents, energy scored In the first biasing means 
is released to increase the force associated with the movement . 
This ensures that e email initial force exerted en the 
deflectable member is Increased in magnitude ae it cascades 
through the ooveable elements. In such a way, a small initial 
force is magnified to allow actuation of the dispensing mean*. 

Preferably one moveable element remote from the deflectable 
member la attached to. or acta on. the dispensing means so as 
co restrain actuation thereof until che said moveable element 
ie deflected as a result of a cascade action. In thia way the 
movement of the deflectable member and the pivoted elements can 
be used to release stored energy to provide sufficient force 
co dispense a doae from the dispensing means. Zo particular 
the dispensing means may be associated with a second biasing 
means, in which energy ie stored in compression, whieh stored 
energy ia released on movement of e pivoted element. 

The invention also Ilea in a dose actuating mechanism for use 
in a dosing device, comprising a deflectable member and a 
cascade of at least two moveable elements, movement of the 
deflectable member being transferred to and between the 
moveable elements, in ouch a manner aa to trigger the release 



wo.nauM PcnGBtteisot 

4 

of scored energy sufficient to release a doae. 

Preferably the dosing device is also provided with a lid 
including at leaat one cam surface, wherein movement of the lid 
results in the pivoted elements being restored to positions of 
unstable equilibrium ready to cause actuation of the dispensing 
means when the cascade ie triggered. 

The pivoted elements are preferably movable into a first 
position of unstable equilibrium, which movement is translated 
into stored energy, in the second biasing means, and when 
triggered, move into a second position of equilibrium, during 
which movem en t the stored energy is released from the second 
biasing means to dispense a dose from the dispensing means. 

Preferably the moveable pivoted elemente each comprise over- 
centre mechanisms. Thus where the over-centre mechanisms are 
arranged sequentially, movem en t of a first over •centre 
mechanism in the cascade, triggered by movement of the 
deflectable member, results in subsequent movement of the next, 
and in turn, any subsequent over-centre mechanisms, the last 
of which allows for actuation of the dispensing means. 

Particularly preferred is the use of a first and a second over- 
came re mechanism as the moveable elements, the first over- 
centre mechanism communicating with first biasing means and the 
second over-centre mechanism communicating, via the dispensing 
means, with a second biasing means. 

The use of two over-centre mechanisms in this way provides a 
force cascade which eventually results In actuation of the 
dispensing means. Thus an initial small force produced by 
movement of air due to inhalation, moves the deflectable 
member, which movement causes a first over-centre mechanism to 
shift over -cent re, to produce an increased intermedia te force 
because of the action of che first biasing means, this 
Intermediate force in turn causes a second over-centre 
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mechanism to shift over- cent re to release a larger stored 
force, typically 3 ON. from a second biasing means, so aa to 
operate the inhaler. The use of over -centre mechanisms allows 
for a very substantial force amplification whilst reducing the 
effect of changes in che co-efficient of friction between 
moving parts. 

The dose actuation mechanism of che present Invention is 
applicable to various inhalers where breath actuation Is 
desirable and where the drug ia delivered by the release of 
stored energy In a spring. Por example there is a family of 
devices known as pump jets in which the drug is delivered under 
pressure through a noxxle by the action of a mechanical prop, 
typically a piston pump. These have been used in the past for 
nasal drug delivery and for perfumes where the droplet size ie 
not as critical as for inhaled drugs but they are now being 
developed to the point where very small droplets can be 
produced, suitable for inhalation. The mechanical pump may be 
driven by a powerful spring which ie released by the patient's 
Inhalation. The present invention is suitable for thia type 
of inhaler either used In che mouth or for nasal drug delivery. 

There are also some types of dry powder inhaler (DPI) in which 
the release of the drug particles is assisted by air m ov emen t 
caused by a piston driven by the release of a compressed spring 
or the drug particles ere mechanically released by the direct 
action of a triggered spring. Again there ie a need for e 
trigger mechanism capable of being reliably triggered by e 
small force, and thua the present invention is also applicable 
for these inhalers. 

The present invention is also applicable In other fields where 
force empllf icatian is valuable, for example other drug 
delivery and medical devices where stored energy ia released 
by a manually operated trigger. Examples of this are needle- 
free injection systems (both vith liquid drug and powder) In 
which the drug is accelerated towards the patient* e skin 
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through the release of stored energy, auto- injectors in which 
a conventional syringe and needle are actuated by the release 
of stored energy and nasal or topical sprays in which the 
dosing pump is spring actuated. 

The Invention will now be described by way of exemplo. and with 
reference to the accompanying drawings in which t 

Figure 1 Is a section through a base of a breath operated meter 
dose Inhaler according to the preset invention illustrating a 
first chamber and a second chamber # 

Figure 3 is a partial sectional view on the line 12-11 of 
Figure 1 showing the second chamber of the Inhaler before a 
dose has been supplied t 

Figure 3 is a partial sectional view on the line III- III of 
Figure 1 showing the first chamber of the inhaler before a dose 
has been supplied, line I-Z is the section along which Figure 
1 ie taken; 

Figure 4 is e partial sectional view on che line IX-ZI of 
Figure 1 after a dose has been sttpplledf 

Figure 5 is a partial sectional view on the line III-1II of 
Figure 1 after a dose has been supplied; 

Figure 6 ie a sectional view, to an enlarged scale, on the line 
ll-ll of Figure l illustrating the interaction of linkage 
co mpon e n t s in the second chamber when delivering a dose; 
Figures 7 and S are a partial sectional view on the line VII- 
VII of Figure 1 illustrating the positioning of a cam feature 
during operation of the inhaler; 

Figures 9 scd 10 are a sectional view, to an enlarged seals, 
en the line VI I -VI I of Figure 1 showing an alternative cam 
feature; 

Figures 11 and 12 ahow alternative arrangements of the link 
mechanism and their interaction when delivering a dose; 
Figure O ebows s series of views illustrating a dose coenrer 
mechanism used with che meter dose inhaler; and 
Figure 14 ia a schematic illustration snowing individual 
c o mponent s of the metered dose inhaler prior co assembly. 
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Referring to Figures I, 2 end J , a preferred e m bodiment of • 
breath operated teetered dose inhaler CMDX) in accordance with 
the preterit invention conpriaas a hollow outer body 10. 
typically oada of plastics material, which includes a 
protruding portion 13 with a central aperture 14. The 
protruding portion 12 and aperture 14 form a oouthplece froo 
which s dose may be inhaled on operation of the KDI . A 
oouthplece cover 16 Is pivotal ly attached to the outer body 10 
and in Figure 1 the oouthplece cover it is shown pivoted away 
from the body 10 to allow access to the mouthpiece 

Internally the body 10 is provided with a supporting platform 
10 bearing beat 20. A biasing means 22, such as a spring, is 
positioned at one end to an inner base wall of body 10 with the 
other end of the spring 22 engaging with a canister 24 which 
contains the dosing taedium. The canister 24 is held between 
the spring 22 and the boss 20 provided on the supporting 
platforn 18. The canister 2« is provided with a stem 26 which 
connects with s passage 28 within boss 20 providing a noszle 
30 through which the dose is emitted. 

Two adjacent chambers 32, 34 as shown in Figure 1 are defined 
within the outer body 10 by the supporting platform 18 and part 
of the inner wall of the lower part of outer body 10. Chamber 
34 as shown in Figure 3 provides an actuation chamber with two 
apertures, an inlet aperture 36 end en outlet aperture 18. so 
as to provide *» air paasage through the first chamber 34 over 
vane 40. An actuation mechanism 42 is contained in the second 
chamber 32 shown in Figure 2 and comprises a shaft 44 which is 
rotatahle and attached to vane 40, over- cent re links 46, 48 and 
a biasing means 50. The shaft 44 is attached to the over- 
centre link 46 by • puah rod 52 with over-centre link 46 being 
attached at one end to a neck of the canister 24 via a puah rod 
54 and yoke S4. 

Xn Figures 2 and 3, the KDI is shown with the mouthpiece cover 
16 opened and is ready for operating to provide a dose. Over- 




centre link 46 is held in place by the pressure of the spring 
22 acting on canister 24. and thus on push rod S« . The* second 
over- cent re link 48 is held in piece by the action of the small 
7 spring 50. The vane 40 is shown in Figure 3 and not in 
Figure 3 because typically the vane is mounted in a separate 
compartment to that containing the over-centre links 46, 48, 
the shsft 44 and push rod 52. 

Zn use. a patient places his mouth over mouthpiece 12, 14 and 
inhales. This creates a flow of air through the chambers 32, 
34, air entering from inlet aperture 36 and passing via 
aperture 36 into aperture 14 and thus the patient's mouth. The 
resulting flow of air over the vane 40 causes the vane to 
rotate as shown in Figure 5 and so apply a compressive force 
to the push rod 52 . Providing the air flow has reached a pre- 
determined level which is sufficient to overcome the effect of 
spring 50, the second over-centre link 48 moves over- centre ss 
shown in Figure 4. Thus the effect of the small spring 50 is 
to drive linkage 48 against linkage 46. The relative sites of 
the springs 22 and SO and the geometry of both the actuating 
chambers 32. 34 and the general internal body of the device, 
are selected to ensure that linkage 46 Is driven over- centre 
by the action of linkage 48. 

Figures 4 and 5 show the breath operated MDI after a dose has 
been released, with co r responding reference numerals to those 
used in Figure 1, 2 and 3 having been used for the common 
features. Figures 4 and 5 show bow mov em ent of the vane 40 
results in over-centre mo v eme n t of linkage 46 and subsequently 
linkage 46. The springs 23 and SO are seen in their extended 
unbiased positions, where less energy is stored. 

A detailed view of how the mechanism 42 works is given in 
Figure 6. Figure 6a) shows the actuation mechanism before 
inhalation. As inhalation occurs, a relatively small force, 
for example of the order of 0.25 S. in rod 52 la sufficient to 
displace link 48 to the right, even though a larger force, for 
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example 3.5 H, may be stored in spring 50. In Figure 6b) . link 
4B now has coved to the tight and ia pressing against link 46. 
The force of spring 50. 'which may have reduced to perhaps 2.5U 
because the spring has expa nde d, is sufficient to displace link 
46 to the right, although link 46 is supporting a much greater 
fores of perhaps 30N through pushrod 54. In this way the can 
2« is released when the mechanism 42 collapses into the final 
position shown in Figure 6c) . 

As linkage 46 is driven over-centre, the restraining force on 
the canister 24 due to the force exerted by the push rod 54 is 
removed and the spring 22 is free to urge the canister 24 
downwards against boss 20, causing a dose to be released 
through stem 26. 

It can be seen that over-centre link 46 exerts a force on the 
neck of the canister 24 so storing compressive energy in the 
spring 22, and similarly over-centre link 48 stores compressive 
energy in spring 50. On inhalation, the vane 40 la deflected 
by a small force from the patient inhaling, and the vane 40 
moves linkage 41 releasing the stored energy in spring SO. 

This results in a force cascade, the lesser force of inhalation 
causing an increased intermediate force at the link 48. This 
intermediate force is sufficient to deflect link 46. as seen 
in Figure 6. As link 46 Is deflected, rod 54 moves away from 
the neck of container 24, releasing the stored compressive 
energy in spring 22 and so providing a further increase in the 
force. Thus a force of the order of 305 is achieved, which is 
sufficient to dispense a dose from the stem 26. 

After use. the patient closes the mouthpiece cover 16 and 
thereby replaces the linkages to their original position. The 
replacement is achieved by reset link 100 as shown in Figures 
7 and 8. At one end of the link there is s slot 102 which 
engages with one drive pin 104 at the pivot of the mouthpiece 
cover. At the other end of the reset link 100 there are two 
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pins 106. 108 which are positioned underneath the linkages of 
the over-centre mechanism 46. 48. A drive pin 110- on the 
opposite side of the mouthpiece cover seen in Figure 3 and 
Figure S acts against yoke 56 to lift the canister and compress 
spring 32. 

Figure 7 shows the mechanise) after the device has been 
actuated. The over-centre mechanism is dropped and the reset 
link 100 is in the lower position. The user than closes the 
mouthpiece cover. 

As the mouthpiece cover closes, the two drive pins 104. 110 in 
the mouthpiece cover cake affect. Drive pin 110 engages with 
yoke 56 and lifts the canister 24 upwards, compressing spring 
22. Drive pin 104 is engaged in reset link 100 and lifts this 
link upwards. The two pins 106, 108 on the reset link then 
press on features in the over -centre mechanism linkage and 
return the linkage co an upright position. Figure 8 shows the 
linkage 340 and the reset link loo in this position. 

The position of the two drive pins 104, 110 in the mouthpiece 
cover is arranged such that the action of pin 110 ia to lift 
the canister 24 first, before pin 104 takes effect and reset 
link 100 starts to move the over-centre linkage, thus avoiding 
an over- stressed condition for the linkages. 

When the mouthpiece cover Is opened, the process is largely 
reversed. However the size of slot 102 in the reset link 100 
is larger than the diameter of pin 104. thus causing the reset 
link 100 to remain in position and retain the over-centre link 
46 in an upright position until can 24 is lowered in place, 
then holding the mechanism 42 in position ss shown in Figure 



An alternative arrangement for resetting the inhaler mechanism 
is illustrated in Figures 9 and 10. In this case, after use, 
the patient closes the mouthpiece cover 16. and cam feature -60 




inside the cover It, compresses springs 22 and SO and also 
returns the linkages 46 and 48 and the vane 40 to the rest, or 
cocked position, of Figure 2. Cam feature 62 only acta to 
compress spring 22 at the some time. Figures 9 and 10 
illustrate the can profiles for cam (0. Cams co and 62 are 
positioned on opposite aides of Che cover 16. Cam feature CO 
la provided on an internal wall of the noutfaplece cover it, 
with caa feature 62 being provided in the corresponding 
position an the opposite inner wall of the cover 16. the can 
features 60, 62 are designed such that during storage the 
scalier plastics components of the actuation mechanism 42 ere 
not held under stress. 

The caa SO Is positioned within the outer body 10, adjacent to 
the actuation aechaniea 42. The lower pert of the cam 60 has 
toothed portions 64 . 66 and 68 which engage against pega 70, 
72 and 74 which extend to the side of the linkage mechanisms 
46 and 48. In Figure 9. the linkage mechanisms are shown 
dotted for clarity and this Figure shows the post •triggered 
condition, i.e. after delivery of a dose. 

When the mouthpiece cover 16 is closed as shown in Figure 10, 
the caa 60, which ia directly attached to the cover 16, rotates 
clockwise and returns the over-centre mechanisms, or links, 46 
and 48, to their starting position as required for operation 
of the inhaler to produce a dose. At the same time a lobe 76 
provided on Che caa 60 engages on a yoke 78 to lift the 
canister 24 and so congress the spring 22. The c or r e sponding 
caa 62 provided within the mouthpiece cover 16 has a lobe 
identical with lobe 76. but does not have any toothed portion*. 
By setting dimensions correctly, toothed portion 68 and lobe 
76 hold the stored force from springs 50 end 22 respectively. 
By this means, there will be no stress on the linkages 46 and 
48 during storage with the mouthpiece cover 14 closed. 

The action of closing the cover 16 restores compressed energy 
within the biasing means so that the breath operated HDI is 
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once again in the pre- triggering position and ia capable of 
providing a single dose on inhalation. Thua the action of 
closing the cover 16 ensures the breath operated KD£ is primed, 
priming being achieved by the interaction of the caa surfaces 
with the pegs and the yoke. 

In the present invention, two over-centre mechanisms are used 
to store and release energy in the springs 22 and SO. The use 
of at least two over-centre mechanisms which can cascade 
together ensures that a very small force, as provided by a 
patient inhaling, con release an intermediate force stored in 
an intermediate spring SO and that the intermediate force can 
then be used to release a larger stored force, typically 30H. 
which then operates the inhaler. The use of two over- centre 
mechanisms ensures that the inhaling force does not need to be 
great and that tight manufacturing tolerances axe not required. 
The two over-centre mechanical linkages can be constructed from 
a very small number of parts with moulded- in flexible hinges. 
Thus e breath operated MDI con be provided with a trigger 
mechanism which does not require precise dimensions for 
manufacture and which is cost effective. 

Figure 11 shows en alternative a r r a ngement of the link 
mechanism with an additional flexing piece 201 between links 

52 and 48. This allows the linkage to be driven with a higher 
mechanical advantage as follows. Figure 11a) a hows the 
mechanism in the primed position. Hhen the user inhales, the 
vane pivots around ahaft 44 and link S2 presses to the right 
against link 46. When over-centre mechanism 48 collapses to 
the right, link 201 allows link 48 to accelerate away from link 

53 as Figure lib) . Link 48 then strikes link 46 causing the 
device to operate aa in Figure 11c). 

The additional link 201 means that the travel required from arm 
202 on shaft 44 is less than the travel required from the 
mechanism shown in Figure 6. This means that arm 202 is 
shorter and hence the mechanical advantage available to drive 
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the trigger mechanism is greater. 

Figure 12 shows a different alternative arrangement. In this 
case there is no spring SO. Instead, there ie a link 202 
bridging the top of mechanisms 48 and 46 and having a hinged 
connection to push rod 54. The effect of this is that linXs 48 
and 4C are both held in compression by the compressive force 
transmitted by push rod 54 as shown in Figure 12a) with the 
mechanism primed before triggering. In this position, by way 
of example, the compressive force in push rod 54 aay be 308. 
If link 203 la constructed with s 10:1 lever ratio, then the 
compressive forces in links 46 and 46 would be approximately 
2TB and 2 .78 respectively. This means that link 48 can be 
collapsed by the use of a very low force such as 0.2 or 0.2 W 
in push rod 52, as described previously. Figures 12b) and 12c) 
shows the device during operation. 

The benefit of this arrangement is that spring 50 is eliminated 
which not only saves the cost of that c op p one nt but also 
reduces the amount of apace required by the mechanism. 

Figure 13 illustrates operation of a dose counter used with the 
Inhaler and aa shown in Figure 14. The count indication ia 
given by two wheels 112. 114. Bach wheel comprises s toothed 
disc portion and a smooth disc, the smooth disc of wheel 112 
bearing digits 00 to 20 and wheel 114 bearing digits 0 to 9. 
when the wheels are viewed together through window nc. the 
display can show any number from 000 to 209. Typically the 
display ia used as an indication of doses remaining for the 
patient, ie the display starts at, for example. 200 and counts 
down co 000. 

Wheel 114 ie driven round by che action of flexible lever na 
acting en the ratchet teeth moulded on the wheel 114. Reverse 
covenant is prevented by the action of sprung pawl 120 acting 
against the same ratchet teeth. 
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Lever 118 contains a pin feature 122 which engages with yoke 
56. When the inhaler device ie actuated end reset, the can 24 
moves first downwards, then upward*. This set ion causes lever 
116 to move, which drives round wheel 114 thereby causing the 
counter indication to change by one unit. The design ensures 
that a count is only made when a dose is taken by the user. 
In the event of the mouthpiece cover 16 being opened and closed 
without e dose being taken, the can 24 will not have dropped 
and therefore the counter will not have been actuated. 

The smooth disc of wheel 114 has a single protruding feature 
124 which is designed to engage in teeth moulded into wheel 
112. Once per revolution, this feature will cause wheel 112 
to index its position by a single count. Thus, for example 
wheel 114 may change from 0 to 9, wheel 112 may change from 17 
to 16 and the display would change from 170 to 169. 

Sprung lever 126 is provided to engage in tooth features 128 
in wheel 112 to provide a 'detest' action, retaining the wheel 
in its correct orientation at all times except when engaged 
with and driven by the wheel 114. 

All the features of the counter ore m oul d ed in a a ingle 
cocpone n t from plastics material, thus providing a construction 
which is very simple and low cost. 

Figure 14 shows how a breath operated KDI in accordance with 
the invention could be manufactured with the actuation 
mechanism being composed of few separate components. Figure 
12 is an exploded view of a typical breath operated MDI. 
comprising an outer body 150. biasing means 22. canister 24. 
a yoke 78 with protruding leg 152. a mouthpiece element 154. 
biasing aeons 50, an actuating section 158, a lower cap element 
160 and mouthpiece cover 16. The actuating section 158 is 
moulded in one piece to include both linkages 44 and 48, push 
rod 52. shaft 44 and vane 40. The making of multiple porta of 
the actuation mechanism by moulding in plastics material as- a 
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one piece actuating section 158 simplifies assembly of the 
breath operated KDI and reduces coot*. Drive pin feature 104 
la provided on an Internal wall of ' the mouthpiece cover 16. 
vlth drive pin 110 being provided in the corresponding poo it Ion 
on the opposite Inner wall of the cover 16. 

XC will be apparent to a skilled person that the saoe effect 
could be achieved by counters of different physical 
construction including, for example, concentric indicating 
vhaela or cylindrical indicating wheels which might provide 
different user benefice in terns of the siss of the display 
digits, the si to of the counter package and the number of 

It will elao be apparent to a skilled person in the art that 
the actuation mechanism 43 as described above nay be positioned 
in various places within the outer body 10, for example above 
the canister 34. inside the biasing means 23, or alongside the 
canister 34. The actuation mechanism say also release the main 
spring 32 by the use of push rods, levers or other links as is 
readily apparent. The vane 40 could also be independently 
positioned elsewhere and linked to the two over-centre links 
fay means other than push rod S3. The upper end of linkage 46 
could be supported by a flexing arm similar to the arm linked 
to the upper end of linkage 48 and in such a case the 
connect ion to canister 24 could be by push rod or other 
mechanical link. 
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Claims 

1. A dosing device comprising a dispensing means for 
dispensing a dose material, and a dose actuation mechanisa. in 
which the dose actuation mechanism comprises a readily 
deflectable member, and a series of at least two movable 
elements which transmit and magnify movement of the first 
element in the series to the last element in the series by a 
caacada effect, wherein the deflectable member is movable by 
airflow, and its movement is transferred to the first element 
of the said series oo as to actuate the dispensing means. 

3. a dosing device according to claim l, wherein the moveable 
elements are pivoted. 

3. A dosing device according to claim 1, wherein the moveable 
elements are arranged to inter-conzaunicate eequentlally. so as 
to actuate the dispensing means. 

4. A dosing device according to claim 1, or 3 or 3, wherein 
the deflectable member is movable in response to inhalation by 
a patient. 

5. A dosing device according to any of the preceding claims, 
wherein a first biasing means communicates with one moveable 
element so that as movement is transferred between the moveable 
elements, energy stored in the first biasing means is released 
to increase the force associated with the movement. 

6. A dosing device according to any of the preceding claims, 
wherein one moveable element remote from the deflectable member 
la attached to, or acta on. the dispensing means so as co 
restrain actuation thereof until the aald moveable element la 
deflected as a result of a cascade action. 
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7. A dosing device according to any of the preceding claims, 
wherein the dispensing 'means is associated with e -second 
biasing meant, in which energy is stored in compression, which 
stored energy is released on movement of a moveable element. 



s. A dosing device according co any of the preceding claims, 
further cospriaiag e lid including at least one cam surface, 
wherein ooveoent of the lid results in the moveable elements 
being restored to positions of unstable equilibrium ready to 
cause actuation of the dispensing means when the cascade is 
triggered. 



9. A dosing device according to any of the preceding claims, 
wherein the eoveahle elements are movable into a first position 
of unstable equilibrium, which movement is translated into 
stored energy, in the second biasing means, and when triggered, 
move into a second position of equilibrium, during which 
aovement the stored energy is released from the second hissing 
means to dispense a dose from the dispensing means. 



10. A dosing device according to any preceding claims, wherein 
the moveable elements each comprise over-centre mechanisms. 

11. A dosing device according to any preceding claims, wherein 
the moveable elements are a first and e second over- centre 
mechanisa. the first over-centre mechanisa comxunieaclng with 
first biasing muss and the second over-centre mechanism 
communicating, via the dispensing means, with a second biasing 



12. A dose actuating mechanism for use in a dosing inhaler, 
compriaing a deflectable member and a caacada cf at least two 
eoveahle elements, movement of the deflectable member being 
transferred to and between the moveable elements. In such a 
manner as co trigger the release of stored energy sufficient 
to release s dose. 



13. A dose actuating 
each moveable element 
mechanism. 



nechaniam according to claim 13. 1 
is pivoted and comprises an over -centre 



14. A dose actuating mechanism according to claim 13 or 
13, wherein first biasing means and second biasing 
communicate with the over-centre mechanisms. 




Fi g. 7 Fig. 8 
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